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1. I n t r o d u c t i o n  

1.1 Background - 
Cal i forn ia   g round water systems  have  been  contaminated by 1,2-dibromo- 

3-chloropropane (DBCP),  a so i l   f umigan t   u sed   p r imar i ly   fo r   con t ro l   o f   nema todes ,  

Unfo r tuna te ly ,   bo th   t he   i n i t i a l   Ca l i fo rn ia   Depa r tmen t  of Food and   Agr i cu l tu re  

survey  and  ongoing  Department  of  Health  Services  survey were d e s i g n e d   s o l e l y  

for the   purpose  of d e t e c t i o n   a n d   d i d   n o t   q u a n t i f y   t h e   e x t e n t  of contaminat ion 

in ground water sys t ems .  A d d i t i o n a l l y ,   t h e  two p r e v i o u s   s t u d i e s   d i d   n o t   a d d r e s s  

ques t ions   conce rn ing   t he   f a t e   o f  DBCP a l r e a d y  i n  the  environment   nor   did  they 

a t t e m p t   t o   g a t h e r  a da t a   base   wh ich   cou ld   be   u t i l i zed   fo r   p red ic t ive   mode l ing .  
.. 

The'evidence  that   ground water systems  can  be  contaminated by a p p l i c a t i o n s  

of matepials i n  t h e  s o i l  environment is i n d i s p u t a b l e   b u t   t h e  mere d e t e c t i o n  of 

contaminants   in   ground water i s  n o t   s u f f i c i e n t   t o  assess t h e   e x t e n t  of ground 

water contamination. The d e t e c t i o n  of DBCP i n  ground water is i n d i c a t i v e   t h a t  
. .  

o t h e r   t o x i c  mater.ials may a l so   con tamina te   t he   aqu i f e r   sys t ems .  An i n i t i a l  

s ta tewide   survey  w i l l  be   designed  to   document   the  extent  of ground water 

con tamina t ion   i n   Ca l i fo rn ia   and   t o   p rov ide  a b a s e l i n e   c r i t e r i o n   t o  compare 

fu ture   moni tor ing .  A second  bu t   equa l ly   va luable   p roduct  would b e   t h e  accumu- 

l a t i o n   a n d   t r a n s f o r m a t i o n  of e x i s t i n g   d a t a   b a s e s   t o   a c c e s s i b l e   c o m p u t e r   f i l e s .  

The cu r ren t   accumula t ed   da t a   on   pes t i c ide   app l i ca t ion  rates and   l oca t ions ,  

well i n v e n t o r i e s ,   s o i l   s u r v e y s   a n d   a q u i f e r   c h a r a c t e r i s t i c s  are n o t   c e n t r a l i z e d  

o r   r ead i ly   access ib l e   fo r   mon i to r ing   p rog rams .  

1 .2   Objec t ives  

Th i s   s tudy  w i l l  focus  on t h e   f o l l o w i n g   o b j e c t i v e s :  

1. To accumula t e   and   cen t r a l i ze   r e l evan t   da t a  sets i n t o   c o m p u t e r   f i l e s  

which arc  readily access ib le   for   g round  water   moni tor ing .  



2. To q u a n t i f y   t h e  extent of  ground water contaminat ion i n  the   ma jo r  

C a l i f o r n i a   a q u i f e r   s y s t e m s   a s s o c i a t e d   w i t h . a g r i c u l t u r a 1   a n d   s i l v i -  

3. To attempt to   deve lop  a d a t a   b a s e  of s o i l   c o n t a m i n a t i o n  a t  dep ths  t o  

va l ida te -so i l   l eaching   models   and   provide   empir ica l   da ta   for   model ing  * 

e f f o r t s .  

1 .3  Overview  of work p lan  

The fo l lowing   s t eps  were c o n s i d e r e d   a p p r o p r i a t e   f o r   t h i s   s t u d y :  

1. D e f i n i t i o n  of problem - T h i s  s t e p ' w o u l d   c o n s i s t  of t h e   a q u i s i t i o n   a n d  

.+  - 

' e v a l u a t i o n   o f   e x i s t i n g   d a t a   b a s e s   t o   d e t e r m i n e   t h e i r   v a l u e ,  the e d i t i n g  

' . and   re format ion  of t h e   d a t a  deemed t o  be   u se fu l   and   t he   c r ea t ion   and  
9. 

' s t o r a g e  of t h e   u s a b l e   f i l e s  on  computer   tape  or   disc .   The  fol lowing 

" d a t a  w i l l  be   s c ru t in i zed :  . 1). U . S .  Geological  Survey well inven to ry  

and water q u a l i t y   d a t a ;  2) USDA, So i l   Conse rva t ion   Se rv ice  S o i l  

Surveys of C a l i f o r n i a ;  3) The Cal i fornia   Department  of Water Resources 

Inventory of C a l i f o r n i a  Ground Water; 4 )  The Cal i forn ia   Depar tment   o f .  

A g r i c u l t u r e   P e s t i c i d e   A p p l i c a t i o n  Data. 

Study - This  would c o n s i s t   o f   t h e  0 systematic sampling of a 

a .  . 
s e l e c t e d   a q u i f e r   f o r  D S  and EDB t o   v a l i d a t e ' s a m p l i n g   a n d   a n a l y t i c a l  

me thods ,   eva lua te   t he   e f f ec t iveness  of. t h e   c x p e t i m e n t a l   d e s i g n g s o l a t e  

4 

l og i s t i ca l   p rob lems  when expanded t o  a s ta tewide   scope ,   an  P . p r o j e c t  

&costs f o r  a s t a t e w i d e   p r o j e c t .  

3 .  Sta t e   S tudy  - This would  be t h e   l a r g e  scale s tudy  of t h e  major a q u i f e r  

' sys t ems   i n '   Ca l i fo rn ia .  

S t e p  1 is  c u r r e n t l y  underway w i t h   t h e   a q u i s i t i o n  and e v a l u a t i o n  'of t h e  

d e s i g n a t e d   d a t a  sets. The p r o t o c o l   f o r  s t e p  2 ,  t h e  t r i a l  s t u d y ,  i s  d i scussed  

I i n   d e t a i l   b u t   t h e   d e t a i l e d   p r o t o c o l   f o r   t h e   S t a t e   S t u d y   c a n n o t  be developed u n t i l  
;.I 



i n fo rma t ion  from s teps  1 and 2 are developed. 

2. Trial Study 

A s  p r e v i o u s l y   s t a t e d ,   t h e  t r i a l  s tudy   of  a s i n g l e   a q u i f e r  w i l l  be  conducted 

to   va l ida t e   me thods ,   eva lua te   t he   expe r imen ta l   des ign ,   i so l a t e   p rob lems   and  

p r o j e c t   c o s t s   f o r   t h e   S t a t e   s t u d y .  

2.1 

2.2 

Objec t ives  

Trial s t u d y   o b j e c t i v e s  would b e   ' t h e  same as p r e v i o u s l y   s t a t e d   i n   s e c t i o n  1.2. 

Work Plan  

2.2.1 Locat ion 

The  Santa Clara River  Valley  Aquifer  (Ventura 

Th i s  i s  a 336 squa re  mile u n c o n f i n e d   a l l u v i a l  

t o  i n t e n s i v e   u s e   f o r   i r r i g a t i o n   a n d   m u n i c i p a l  

.' 
County). . 

aqui fer   sys tem  wi th   modera te  

use .   Th i s   r eg ion  is in t en -  

s i v e l y   u t i l i z e d   f o r   a g r i c u l t u r e   w i t h   s u b s t a n t i a l   a m o u n t s   o f   s o i l   f u m i g a n t s  

be ing   app l i ed   annua l ly .   C i t rus ,   t oma toes ,   s t r awber r i e s  and beans are 
. .  

among the  1eadin.g  crops  but  a broad  spectrum  of   other   spe 'c ies   are .a1so 

p l an ted .  

2.2.2 h v a i l a b l e  Data Bases . 

1. P e s t i c i d e   A p p l i c a t i o n  Data p e r ' y e a r .  
- ,  

I 

. .  

T h i s   d a t a  is taken  f rom'   the  pest ic ide  use  permits   which are f i l l e d   o u t  

for r e s t r i c t e d  materials. The fo l lowing   in format ion  is requ i r ed :  

. .  i 

T h i s   d a t a  

I : 

1ocatj.on - county ,   township ,   range ,   sec t ion  

time - d a t e  of a p p l i c a t i o n  

c rop  

amount a p p l i e d  - pounds  act ive  mater ic .1  

area - a c r e s  

base  is on ly  o f  moderate  accurancy  and is n o t   c u r r e n t l y   a c c e s s i b l e  

. .  



Y 

on  computers. The data i s  normally summarized  and d i s t r i b u t e d   q u a r t e r l y  

i n   p e s t i c i d e   u s e   r e p o r t s   p u b l i s h e d  by CDFA. 

2. USDA S o i l   S u r v e y s   f o r   C a l i f o r n i a .  

These  surveys map s o i l  a s s o c i a t i o n s   i n   r e g i o n s  of Cal i forn ia   and   provide  

both  topographical   and 60" care d a t a   c h a r a c t e r i z i n g   t h e   v a r i o u s  soils. 

Other   usefu l   in format ion   inc ludes  some meteorology, major c rops ,  some 

p h y s i c a l  and  chemical tests, and d e t a i l e d   t o p o g r a p h i c a l  maps. 

T h i s   d a t a   b a s e  i s  not   computer ized .and  i s  of  moderate  value.  Mapping i s  

no t  exact and large g e n e r a l i z a t i o n s  are p resen t .  However, no o t h e r   s o i l  

criteria is  a v a i l a b l e  on a s t a t ewide '   bas i s .  
+ - -  

3.  USGS Well Inventory.  

1 
I 

. This   da t a   base  is computerized  and  provides  the  foilowing: 

.. 

i 
well l o c a t i o n s  

well depth  

dep th  of p e r f o r a t i o n s  

a v a i l a b l e  water q u a l i t y   d a t a  

$ 

\ I  

i }  I 

, '1 Although  computerized, much of t h i s   d a t a  is incomple t e ,   e spec ia l ly  on 

o l d e r  wells. The inventory  tape can  however  be e d i t e d  t o  provide  a well 

p o p u l a t i o n   f o r   w h i c h   t h e r e  is informat ion .  
I . .  

4. .  DWR a q u i f e r   c h a r a c t e r i s t i c s .  

Summary s ta t is t ics  a r e   a v a i l a b l e   f o r   C a l i f o r n i a   a q u i f e r s .  The fol lowing 

informat ion  i s  a v a i l a b l e   i n  b l l e t i n  form. 

phys ica l   d imens ions   o f   aqui fe r  - maps 

s t o r a g e   c a p a c i t y  

p h y s i c a l   d e s c r i p t i o n s  

depth  zone 



e 

The b u l l e t i n   o f   a q u i f e r   c h a r a c t e r i s t i c s  i s  a summary o f   e x i s t i n g   s t u d i e s .  

S p e c i f i c   d a t a  must be   t aken   f rom  c i t ed   s tud ie s   and   has  not  b e e n   c e n t r a l i z e d  

or computerized. 

5. NWS meteorological  summaries.  

These are publ i shed   month ly   and   conta in   t empera ture   and   prec ip i ta t ion  

d a t a  for a l l  m o n i t o r i n g   s t a t i o n s . . i n   t h e   C a l i f o r n i a   n e t w o r k .  

2.2.3 Experimental  Design 

The expe r imen ta l   des ign   desc r ibed  i n  t h i s   s e c t i o n   r e p r e s e n t s  one segment 
9 .  

of t h e   S t a t e   d e s i g n   b u t   c a n   b e   u t i l i z e d  and  evaluated as  an  independent 
- 

' s tudy .  The S t a t e   d e s i g n  is p r e l i m i n a r i l y   d i v i d e d   i n t o  2 p a r t s ,   t h e  

i Central V a l l e y   a q u i f e r   s y s t e m s   a n d   t h e   o t h e r   a q u i f e r   s y s t e m s   i n   t h e  state.  

i 
! T M s  d i v i s i o n  is p red ica t ed  on t h e  enormous d i s p a r i t y  i n  t h e   s i z e s   o f  

\ the Central Valley  ground water systems  and  the  other:  systems l o c a t e d   i n  

state.  The Santa  Clara River Valley  system would be  compared w i t h  

srnal ler .ground water sys tems  exc luding   the  Central Valley.  

f o l l o w i n g   d e s c r i p t i o n  w i l l  on ly   address   the   sample   and   des ign   cons ider -  

a t i o n s   o f   t h e   p a r t  of  t h e   s t u d y   p e r t a i n i n g  t o  t h e  smaller aqu i f e r   sys t ems .  

The expe r imen ta l   des ign   addres ses   t he   fo l lowing   ob jec t ives .  

1. Q u a n t i f i c a t i o n   o f   t h e   e x t e n t   o f   g r o u n d  water con tamina t ion   w i th in  

i n d i v i d u a l   a q u i f e r s  . 
2. A comparison  of  ground water con tamina t ion   i n   app l i ca t ion  areas 

and  non-application areas w i t h i n   a q u i f e r s .  

3.  A comparison of ground water contamination among aquifers.  

4. Determina t ion   of   so i l   contaminat ion  a t  d e p t h   i n   a p p l i c a t i o n  areas 

with  ground water contaminat ion   and   appl ica t ion  areas w i t h o u t   d e t e c t a b l e  

ground water contaminat ion.  
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D e f i n i t i o n s  : 

ground water - the sha l lowes t   l aye r   o f  water bear ing  s t ra ta  

i 

. .. 

a p p l i c a t i o n   a r e a  - d e f i n e d   a s  areas documented t o   h a v e   a p p l i e d   t h e  test 

materials on a r e g u l a r   b a s i s  

non-app l i ca t ion   a r ea  - def ined  as areas with  no  record of tes t  mater ia l  

a p p l i c a t i o n  

sample well - wells having  information  documenting  depth,   depth  of  

pe r fo ra t ions   and   d rawing  from t h e   s h a l l o w   l a y e r   o f  water 

b e a r i n g   s t r a t a  

Assumptions : 

Aquifers   can   be   def ined   in  terms of uniform  land areas ( c e l l s )   a n d   t h a t  

t h e   d i s t r i b u t i o n   o f   a c c e p t a b l e   s a m p l i n g  wells is un i fo rm  ove r   t he   l and  

area (ma t r ix ) .   I f   t h i s   a s sumpt ion   p roves   e r roneous ,   aqu i f e r s  w i l l  be  

.' 

r e d e f i n e d   i n   l a n d   a r e a  of uniform well popula t ions .  

2.2.3.1 ' Sampling Cells 

Sampling cells  of 25 s q u a r e  miles have   been   se lec ted   based   on   the  

a q u i f e r   s i z e s - l i s t e d  by DWR. A s e l e c t i o n  of a q u i f e r s ,   t h e i r   s i z e   a n d  . 

coun ty   l oca t ion  are p resen ted .  

Aquifer  S ize(mi les2)  County 

San ta  Clara River   Val ley  336 Ventura 

Upper Santa  'Ana' Val ley  62 0 R i v e r s i d e  

S a l i n a s   V a l l e y  1030 Monterey 

Antelope  Val ley 

Palo  Verde  Valley 

1620 Kern, Los Angelcs 

200 Imperial, R ive r s ide  

The 25 mile2 ce l l  s i ze   shou ld   a l low a sample test  well t o  be  randomly 

se l ec t ed   f rom  the   popu la t ion  of sample wells w i t h i n   t h e   c e l l .  The c e l l  

s i z e  is smal l   enough  to   a l low  adequate   sampl ing   wi th in   smal l   aqui fe rs  



, 

bu t   does   no t   gene ra t e   ove r ly   l a rge  sample s i z e s  i n  t h e   l a r g e r   a q u i f e r s .  

C e l l s  of t h i s  size shou ld   be   adequa te ly   cha rac t e r i zed  by toxic 

m a t e r i a l s   a p p l i c a t i o n  and a l low f o r  a popula t ion  of f i e l d s   f o r  soil 

sampl ing .  

It is  p r o j e c t e d   t h a t  a sample  size  between 500 t o  1000 w i l l  b e  

gene ra t ed  f o r  t h i s   p o r t i o n  of t h e   S t a t e   s t u d y   p l a n .  

A t o t a l  o f  13 c e l l s   s h o u l d   c h a r a c t e r i z e   t h e   S a n t a  Clara River Va l l ey  

i n   t h e   t r i a l   s t u d y .  

2.2.3.2 Sample Wells 

A popula t ion  of sample wells and   loca t ions  w i l l  b e   i n i t i a l l y   d e f i n e d  

from t h e  U.S.G.S.  well inventory .  A sample test  well and alternates 

w i t h i n  cel ls  w i l l  be   randomly   se lec ted   f rom  the   ex is t ing   popula t ion .  

.' 

Each we l l  w i l l  be   manual ly   inspec ted  by program  personnel  and  appro- 

pr ia te  coun ty   agenc ie s   be fo re   s ampl ing .   Th i s   g round   t ru th   ve r i f i ca t ion  

w i l l  i n c l u d e  attempts to  v e r i f y  well c h a r a c t e r i s t i c s   g i v e n   o n   t h e  

U . S . G . S .  wel l   i nven to ry .  

2 . 2 . 3 . 3  Soi l   Sampl ing  

Only a s i n g l e   . a p p l i c a t i o n . f i e l d   i n  cel ls  def ined  as having  contaminated 

ground water and i n  ce l l s  having no ground water contaminat ion  w i l l  be 

se l ec t ed   because  of c o s t   c o n s t r a i n t s .  Each f i e l d  w i l l  have 3 replicate 

core   samples   t aken .  The s e l e c t i o n  of t h e   f i e l d s  w i l l  be .based  on 

a v a i l a b l e  s o i l  data,   ground water l e v e l s  and  cropping. .   Actual   sampling 

w i l l  b e   i n i t i a t e d   o n l y   a f t e r  water sample  analyses  have  documented 

sample cells a s  contaminated o r  not contnmlnated. 



2 . 2 . 4  F i e l d  Operat i o n s  

F ie ld   opera t   ions   inc lude   sample  well v e r i f  ic'at i o n ,  well sampling,  sample 

t r anspor t a t ion   and   s to rage .  Two s e p a r a t e   f i d d   o p e r a t i o n s  a re  scheduled.  

The f i rs t  c o n s i s t s   o f  well  l oca t ion   and   ve r i f i ca t ion .   The   s econd  . 

cons is t s   o f   sampl ing .   Program  personnel   in   coord ina t ion   wi th   county  

agenc ie s  w i l l  b e   r e spons ib l e  for both ope ra t ions .  

The program  chemist w i l l  be r e s p o n s i b l e   f o r   s a m p l e   t r a n s p o r t a t i o n .  

p rocedures ,   s to rage   and   ana lys i s .  

2 .2 .5  Sampling  Procedures 

\ 2.2.6 Chemical  Analysis . .  

" i  The a n a l y t i c a l   p r o c e d u r e s  for  EDB and DBCP previously  developed by t h e  
" 

I program  chemist w i l l  b e   u t i l i z e d .  
I 

i 


